Localized Epidermal Drug Delivery Induced by Supramolecular Solvent Structuring.
The preferential localization of drug molecules in the epidermis of human skin is considered advantageous for a number of agents, but achieving such a delivery profile can be problematic. The aim of the present study was to assess if the manipulation of solvent supramolecular structuring in the skin could be used to promote drug residence in the epidermal tissue. Skin deposition studies showed that a 175-fold increase in the epidermal loading of a model drug diclofenac (138.65 ± 11.67 μg·cm(-2)), compared to a control (0.81 ± 0.13 μg·cm(-2)), could be achieved by colocalizing the drug with a high concentration of propylene glycol (PG) in the tissue. For such a system at 1 h postdose application, the PG flux into the skin was 9.3 mg·cm(2)·h(-1) and the PG-water ratio in the epidermis was 76:24 (v/v). At this solvent ratio infrared spectroscopy indicated that PG rich supramolecular structures, which displayed a relatively strong physical affinity for the drug, were formed. Encouraging the production of the PG-rich supermolecular structures in the epidermis by applying diclofenac to the skin using a high PG loading dose (240 μg·cm(-2)) produced an epidermal-transdermal drug distribution of 6.8:1. However, generating water-rich solvent supermolecular structures in the epidermis by applying diclofenac using a low PG loading dose (2.2 μg·cm(-2)) led to a loss of preferential epidermal localization of diclofenac in the tissue (0.7:1 epidermal-transdermal drug distribution). This change in diclofenac skin deposition profile in response to PG variations and the accompanying FTIR data supported the notion that supramolecular solvent structures could control drug accumulation in the human epidermis.